esp@cenet document view 



1/1 ^— V 



SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 



Publication number: JP1 11 03068 



Publication date 
Inventor: 
Applicant: 
Classification: 
- international: 



1999-04-13 

YAMAZAKI SHUNPEI; KOYAMA JUN; FUKUNAGA KENJI 
SEMICONDUCTOR ENERGY LAB 



H01L29/786; H01L21/336; H01L29/66; H01L21/02; (IPC1-7): 
H01 L29/786; H01 L21/336 

- European: 

Application number: JP1 9970282562 19970929 
Priority number(s): JP1 9970282562 19970929 



Report a data error here 



Abstract of JP1 1 1 03068 

PROBLEM TO BE SOLVED: To improve mass 
productivity, reliability and reproducibility, by forming 
a second conductive layer having resistance higher 
than a first conductive layer of impurities 
continuously changing within a specific range. 
SOLUTION: A foundation film 102 as an insulating 
film using silicon as a chief ingredient is formed onto 
a glass substrate 101, and a gate electrode 103 as 
a conductive film is formed onto the foundation film 
102. A gate insulating film consisting of a silicon 
nitride film 104 and a silicon oxynitride film or a 
silicon oxide film 105 is formed, and an amorphous 
semiconductor film 106 using silicon as a main 
component is shaped onto the gate insulating layer 
by a decompression thermal CVD method. Impurity 
concentration in the amorphous semiconductor film 
1 06 is controlled so as to be continuously changed 
within a range of 5x 10<17> -1x 10<19> 
atoms/cm<3> at that time. Accordingly; the 
semiconductor device having high mass productivity 
and high reliability and reproducibility can be 
manufactured. 
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im**i] &ghM&&mi-%*m&mx*Mj&£titzy 
[if** 2] si** i k*5v^c\ strfESSi 

[if** 3] if**l £fcf*if**2J;i*3V^T, iufEKI 
2CQ2g^;JII3 5X10 17 — lXl0 19 atoras/cm 3 CO^Sf^T* 

[If** 4] ff**l7^ff**3t;::fc5^T, lWfE^ir 

[If** 5] ft**l 7i>3IIf**3l;Lio^T, itufE^ 
[ft** 6] ff**l^MIf**3£fcl±ff**5ic;io 

[it** 7] «»affiS:*r-rsKS±ic»fiE$ixfcy-< 
Hfriay-^««ao c /xii kw ^nmtm&tf* 

-5 r. £ £ t T Z> **»SS«o 
[fff**8] SffifflfaSSrWi-^^WflK/i^W^Sixfcy 



(2) #fl¥l 1 -1 0 30 6 8 

Rfw»45lo©t7ty h««£liijR*2^2M;JI 
^Bo 

in** 9 1 if**7*fcfiif**8tc*5v^-c, saiay 

[fjl**l 0] ifl*JS5*fc(iif**8«C*5V^, fulE 

[if** i 1 1 ft** i ^Mft** i o tci^r, mn 

20 M<^IR*tt30~200 nnfCfc*), «if£^* 

£ IS]— *«fflO¥«#«tf>IRff 1*100 -300 nnfCfctK 
«HE^-^^^JKricfii*fi^>ffltJ¥lilO— 100 nmT'fcSC 3r 

[ff**l 2] If ** 1 75^lf ** 1 Uc*3V^r, tulE 
^lco^m^s Hul5m2<7)^m@, WKiE^--v*^?Bfi!c« 

[|f**l 3] ff**17!?^ff**l 2tc*3l^-C\ sufE 
[|f**l 4] ff**l 7!;Mlf**l 3id*5^T, mJlE 

^i co^m^^u : mjiEm2(^^ms(ii 3»*fciii 5 

IIf**l 5] ff**l 75Mlf**l 4^*5V^"C, 
?F«*D]dS 1X10 15 — 5X10 17 atoras/cm 3 <OjRff"C*JDS 
[If**l 6] If**l7^^l«**l 4(r*3l^r, HUlS 

S^**#Jit-L#v^tB:JESJ»ffl<05Fttiftds ixio 15 
~ 5Xi0 17 atoms/cm 3 0»ff-CjRJD$ixTV^5 w 4: SrW 

[lf**l 7] ff**l 5^fcil|f**l 6(C*5V^T, 

[If**l 8] If**l7^Mlf**l 7tcio^T, mJlE 
5<? SBl ^WftJlfctiN K Ge. Pt, Co, Fe, A 
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»sxat. 

jvmjslws. &mj&-r s xa ^ , 

til 3j£2fcTM 5Be^P>51Hinfc^*e«l«r^Di-$XS 

xa<t, 

2 2 ] «*3S 1 9 2 1 (C*^-C\ Sft 

tEttflt5c*tliN i , Ge. Pt, Co, Fe, Au. 

[»*3S2-3] if 1 9^1***2 2K*3^T, ffl 
[ft #3S 2 4 ] Wf*« 1 9 72>S«*K 2 3 id *3^T, lift 

iE^t«*coasj!raxa«-f Ate* K— 1° 



(3) #H^1 1 - 1 0 3 0 6 8 

[W#Jl2 5] fl|*JS 1 9 7!>£W*g2 4(d*5t^-C, ffl 
[0 0 0 1 ] 

[0 0 0 2] **3, *wa»4>t^*5i^T r^«flsas«j 

[0 0 0 3] 

^ ia*^a«] ffi*iD, 7^f-f^h^^a«fi 

*^3£« (£TF, AMLCD^^Et^) <to*<< yfls 
ym^-t LTTFTdS*iJfflSJx"CV^. SfiE"Cf*#fiJl 

UTFT T'lHJteflWt 4:fT 5 UpWrfif £ £ #>T V ^ 5 0 
[0 0 0 4] L)&>L, AMLCD<Z?i*tttBfl:a s ii 

[0 0 0 5] -t^-e, * B B B IiiHl:ftbot|^i 
^allil^/Sttl 1 5 T F T^f^l^f L v^ 

[0 0 0 6] SttJii: LT^BlSil^fiJffl Lfci^^ 

*C^-5o 0•Jx.^^^ TFabrication of Low-Temperature B 
40 ottora-Gate Poly-Si TFTs on Large-Area Substrate by 
Linear-Beam Excimer LaserCrystallization and Ion 
Doping Method : H. Hayashi et. al. , IEDM95, PP829-832, 1 
995J i£.¥<D&&&2>2>o 

[0007] mm^mxn^^mm^m vtzm* 

^ ^StiaoASIWtttW (Fig. 4 ) *R^L"CV^5*s x - 

[0 0 0 8] *"f, »ttJB±»dS50nmSff tffi«)-CWt^ 

5(9 (Impact Ionization ) ^ S ^^L, *y h =*r 
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ttf>, ^^^LDDW (Light Doped Drain region) 
[0 0 0 9] It, rOLDDf^JWM tt 

[0 0 10] ffiMOR»©^7y*lwJ:5LDD«« 70 

[0011] LDDWStSrJKfigi-Sfcft^tt^^ 
Jxfca?^^^«3fi"Ctt*ffi:"C 1 b^^^ 6 tfc (y—*/K 

[0 0 1 2 ] &>±<omi^ 7**/i'Xh'y7m<oj&** 

[0013] 
[0 0 14] 

a® mm. & $ - 1 £ * s o 

[0 0 15] £t, <&03gE*5*J*tt* _b|E*fi8tC*3t^ 

[0 0 16] it, (&^ISW<7>«j*f4, Ji1E«dct^*3V^ 
T, HtIlE^2CO^m®(i 5X10 17 — lX10 19 atoms/cra 3 

[0 0 17] it, te(Z>36lK(0*j«tt, _bfE#f/£J-*5V> 
[0 0 18] it, fe<0$tW<Dm$L\^ ±IE«dc(^*5V^ 
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[0 0 19] te<o3S9ia>fl*iarau !6l»aB*r=firi- 

t, ^t^i^tf^^gi-cfcot, iiMEy-*ffl« 
tsbi SR9M<^*«** 0 fc*»tt**2 

[0 0 2 0] it, te<035030>*fifcM\ *£S**&*rr 

[0 0 2 1 ] **3. h9IEK«0**S— o«5^7-fe y b 
[0 0 2 2] it, f^»**«wHi-S«&C0*W<O«fig 

ji, ^g^w^^irsx^, me^Air^ar 
t^y-^waat^Ku-r v««4r»j*-j-5xsi. «tib 

y — ^maatK KM >m^3r-^^ <b L-CWIEISA* 

[0023] it, ffic9»w«>«j5Rtt. »»*B**r-r 

4:*-rs*W#KSr»SXa4:. fflElBfi«iSSrW-rs 
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>-;/£-£5XlM£, ffilEWMJzUiy-^WlXtf Kw 

So 

[0 0 2 4] 
[0 0 2 5] 

[H*S#J] 

[0 0 2 6] (£fcli^3S* ->y=vs«) 

1 0 i±^a*Sr^fi8»ti-S»»K"e*6T»IKl 0 
2«r?BfiKi-5o ^w±l:SiMt'^§y'i' Mlfl (SB 
1RS0 10 3 SrJBfifc-TS. 

[0 0 2 7] y-T MS 103 (D^Ili 1 — 1 0 n m 
(ft*ttKfi3~ 5 Mm) ^-T6 0 RVli 200— 

500 nra (ft«M(-li 250—300 ran) fc-*"£o *»K£M"e 
li 250nmJfCQT a WTaN 
)V) <Dmmm m^Ta/TaN) ^l/^M3/i 

[0 0 2 8] £fc, y-f h^il 03 t Ltli, 
£ t 600^; L < li 800*0 ^i&ftKiiif x. 5 
ttSrW-^SttW- (^v^'K ^y^^x>, ^ 

[0 0 2 9] &fC, a^*K 1 0 4 (Kff H 0 -200 
nm, f^#Jl::li25— 100 nra, » * L < Ii50nm) , Sib 

x Ny x^ztizmtmt&mmxtemt&mm (mm 

li 150—800 ran, ttSftCli 200—500 nra, £?£L<li 
300—400 nra) 1 0 5^b^5^ h *fe*JI «: U 
-twilcasBSr^^fc-t-S^ftff^flslKl 0 6^ 

[0 0 3 0] *K*W*i^^r^/^y^^^S!^ 

«li»<JBJ5EU"C*5<o KffffiHfi 100-600 nra (A® 
tfjtCfi 200—300 ran, # * L < Ii250 nm) irt5 e 
;6S#JT*li200 nmir-r^o AfittRJ* 
(i*H|gW<z>TFT«ciro«*^-7ir3/>«« % LDD 



(5) WH^Pl 1 - 1 0 3 0 6 8 

S 

1H* It 5 JWd £ o T fiUft 5 #s ^ *> S o 

[0 0 3 1] tt*3, ^SHfiWCfiSJESISCVDft^iU 
#iBJt3£*Rl 0 6 tdtR-rStf, dcRtf>RU:K** R 
iff, ^irV^o^^F^^SS^^JSWic^S-rsci: 

[oo32] *mmmx~&f&mi.tz#£ i BW&mm'p\cio 

' S#*«tt^«*A s * SiRa^a*^ 5X10 18 atoms/ 
cm 3 Mcffi Mt*W^(i 5Xl0 17 atoras/cm 3 «T) . 
JO 1.5X10 19 atoras/cra 3 ^fg (ft*ttt-li 1 X I0 18 atom 
s/cm 3 £JLT) £fcS«l-»J«-t-2>. r ^HSftWJlSrfTo 

[0 0 3 3] IpUil (A) <7?*tffi3flS»e>tbSo * 

gq&ic, ^*ottft{fc:«r«jfti-*««C7cili («:*Wtcii 

U Ni (-y^) 0 7S:JB«t6o 8¥»4 

*«=li#3B91# b I- J: 5#BJ¥7-13O652*4*»1E«0>tt 

w (r zx&m&m&m&wi ) * 

V\> (@1 (B) ) 
[0 0 34] fc*3, Pl^«TliN i S:4A/^*«fKSr» 

(1) -r^-v?iA?fexii-r^-> k— tr^^feictsaift 

(2) n i mm&m^^tzy^x^mmizxzmiio 

(3) CVDS, *^y*ft£jfcfi&*ftfc:«fc 5N i R 
"SfcliN ix S iy (— jx y i^-T K) R(7>JBJ* 0 

^ [0 0 3 5] */c, S*<75Jte*{k«raft-f 5***5c*i: 

h) \ fi^ (P t7 , s*7*J$J* (Pd),«(F 
e) . m (Cu) , A: (Au) , §S (Pb) ^^ffiV^S 
ZtfrXZZo 
[0 0 3 6] N i-g-^TJIl 0 7 &te&\*fct>* 450—50 
0t2»Ml (TK^WLXm) ©S, 500- 
700 *C (ft*W«wli' 550-600 <0 OSST' 2—12^1 

(ft^wtcii 4—8 mm) com^Mm^n^\ te^mm 

40 (^yvyavB) ) l 0 84r#5. *s««<o»^ 
^ H %{bli^e B B R^Ri 0 6 ^SffiiSft^ «■ 
BS^fP^rpIlCllPl^oTaitT-rSo (il (C) ) 
[0 0 3 7] ^ic, l — if— ft&tite*:tikmig<D&m 

*«icseittjc:«ttfcttfitt3s*R 1 0 9^#e>n5»o 

(B 1 (D) ) 

[0 0 3 8] 1 5«ed»e>»*i4xfc5c* 

SO liy>, St^^fcliTV^^V) ^^^-VjiA& (li 



■ < 



<6) 

ftM&>*)) K-trv^a 

let "pasani-So ^^ife^JTii^B B Btt^^]^i o 90s 

®2i>b$i£30— lOOnm (ft*ttt-fi30~50nm) OfiSHKl 
*3V^T, )) >Wi8Lt>* 1X10 19 — 3Xl0 21 atoras/cra 3 (ft 
*#J(£I4 1 X 10 20 — lX10 21 atoms/cm 3 ) £/jr£>ttlMlBI 

10 0 3 9] *nii£«-eiir(^«(cLrjBtiK$ixfc?(» 
gwyy^tf®«i 1 0?rn + 1 (£fcf4i!i o>gm 

il) £P¥-£o r C9l<Olf:£f430— lOOnm (ft^#Jl£f430 
~50nm) (DfihmX'&'fc-f Z> Q Z<Dm&, n + 1 1 1 0 (4 70 

[0 04 0] n + 8 1 1 0tf)TK7#JS3;ix5<6;» 

1) t (¥^o w n"lllllin + 1110i 
Ltffit^o *56tt«-Ctt30nmff(7>n" l£Jf2j*-T 

-5c (mi (e) ) 
[oo4ii *fc/:^ 

;7r-OWiAD3S«E«r80keV . RFI^3?:20W^U 
K— tr^^ffitcj: 9 ^^-^^^ > (PH 3 ) «:» 

[ 0 0 4 2 ] 0 4 (d*5^T, 4 0 1 !4JlSSt£S*R, 4 
[0 04 3] ^OB** M^P77^/M0 2©e-^ 

if) . y >»«(i(B:Ti-5, r^^Fs v>mm*mft& 
^m^m<>rmm&)i^ki-ztzbbn + 14 o 3 <dti^ 

lii&i* n" 14 0 4«^5o 
[0 0 4 4] IT, ^ On" 14 0 4 OF^^fCjoV >T 

lXl0 19 atoms/cm 3 ^it^I^$rn + 1 4 0 
3i;Lr%X.s 5X10 17 — lX10 19 atoms/cra 3 O^^^ 
il:fcSii^n' 14 0 4 <i: LT%ttl/^o titd 

[004 5] Sfc, yvilS^WdTLtWtf 
1) 4 0 5 ^45. **5. *CtS*ffl«i tt*EI«J*w5F*« 

f>flBK£JlT-Cfc5**Xli^F«^»ads ixio 14 - l 
X 10 17 atoms/cm 3 ^ttffl"C— W«ttSr^"r«**«-t-o 
[0 04 6] r W«*lttt*fcttlUtW(C 
n"i4 0 4WTl:M^^ fcfcU ii4 0 5li 50 
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[0 0 4 7] ;L0>«K, n + B^fifcfc^^ttAifc* 

Cn" IHMt^I idS-C#5o =^^O^^n + l£r 
SBTRtt {4 r <o«ft«ri£*i*a-C# ttv \ * 

[0 0 4 8]ftl:, n" 11 1 1 <Z)J¥£l*»fcLDDfiB 
1 1 l©fS £30—200 nm (ftS#J(Cfi50~l50 nm) <D 

[oo4 9] mi (e) (Dytntmbtitib. 5 

00— 700 X: (ft*Wt£f4 600— 650*0 0>iBft-C 0.5—8 
B#M (ttSWKtt 1-4 S#fl]) <0*DSB«La (77-* 

^ T — — £firl\ il^^NilrnVn'i^i: 

is jf$tlZ> 0 (0 2 (A) ) 
[0 0 5 0] r<£>«M, #Hi£W4n + 1110, n~ 

1111 ic^*nfcy v^tn i y ^^-T5fc^ 

Lfcn + /n" <OS * ^-^/ K W ^« 

^^^•r-5mi^o t m2cD^mii: l-crs**. 

[0051] N i is»»-f<#E«itt 

sstts* Bt<© *b s -r s s£Ht* u ^ v ^ <o -e* 

5o ^wfc*. '(1) ^bp-rsy (2) 
^nma«ia?aswi£Tv (3) ^Mi^f B ^ii{biri 

ILp So 

[0 0 5 2] tt*5. *Hlfi«»J-e«4^7^*tE±l-TFT 

*DfR*!taw*i*tB.*S: lOOOnc (ff*L<(i SOO'C) id 

1- C±lf5wi^t-#5 e 800 < CSr«x.Si:ys' 
^ y y/««^5>ltyy^ y voiS^ 

[0 0 5 3] HSl 0 3<OilRttfe'>4< 

t fc 600^ (»* L < 14 800*0 cor&St-W £ 5 

So y ^?TM*y 7 -*^r=-/nci 
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[0 0 5 4 ] Z o \^xmm5tm*n+ /n" m^tvy 
<? I) >?~tZ>t. i /IlCl^SnSN i SAtt 5Xi0 17 at 
oms/cm 3 JEJLT(C*-Cfi«SixSo **3. SMKT'teS IM 

s (scs— v>fe{hmR<D&&x* 2xio 17 

atoms/cm 3 £JtT £ ft 5 r. <b L 3&»*J h ftV^ *5-t < i 
Jf^CD* t P >^S^T ( lXl0 14 atoms/cro 3 fit) 

[0 0 5 5] ttjK7C*<7?y y ^ y y^Il^^T Lfc 

!) rw#»*rBi(-»U"CSB:ft*i«i<oftS 

■V^'MS (W) ) i&Sl— 30/im («StW(CJilO— 20/x 

m) ttezm^mm-tZo z^x 2mu<ns<?~-~>y 

XS^fT^tbS. (El 2 (B) ) 

[0 0 5 6] r rt i EiBe±i-ttia^$ixftv^s. 

ffi.&tZ>tltb<D=i>?? h*—/U (B2 (D) (7)1 1 9 

-e^Siixsa*) ^ipf^o :it'3[H]|(7)/^^ 

[0 0 5 7] ft Id, ««ttSr*T-rS&JR« (H^-^-r) 

>f 114 S:JgJ«-r5o *H16«"CttT i (50nm) 

/A 1 ( 200—300 nm) /T i (50nm) 0 3jlWiS^b 

(C) ) 

[0 0 5 8] a»i-S^ s , ^ 1 0 3(DM 

±<omm. BP*>y— i 3 £ kw i 4 

-S) 1 1 5cd^£ (Ci "C^^tbS) ^Sttc^-^A^ 
$Lm*kb*7*y h«#<Z>ft£ Ci f*2- 

20m m (ft^tfjl-f3 5— lOju m) ^ttH^ta^S^ 5 . 

[0 0 5 9] ^(C, y-^t«113WKW^«S 

1 1 4^-^^^ t it K^-Y^^-^^mv 
mn-tZo (H2 (d) ) 

[0 0 6 0] w<75f$\ n + Jf 1 1 OtiJS^L^y^:^ 

£*u Jftt*fctillKft»-IH4ft«* (i«) <o^tm 

10-100 nm (ft«ft«-lilO— 75nnu ■ # * L< 1215— 45n 
m) a>¥Wf#Ba>*£»i"- *HJfi0»J"C(i3Onmff:<7>^a|[ 

[0 0 6 1 ] r 5 LtM**#il 1 2(^x;/fy^ 

(D) (C^i-«ft^it^iS^^^^TFT$rtf 5 0 
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[0 0 6 2] ro>:Rffi(£*3^T\ 

£{c*t/EU Li t'/T^5I^f^^i:Wo 

^7t. ^ hm>m i i 3^as«j: o t>^«(-tt«"rs« 
«i i 8ii, htffii i 3^e<^iM 5 &tfi\ a- 

h««tftS. r<D;g£fSXi T^^ilSo 
[0 0 6 3] #2llfe0j0>»£\ h «S 113 Olg 

7S«1150fiS (Ci ) &4 u mX&>Z><DX\ ^ 
•fe^h««roftS (Xi ) li 0.5*1 mtftSo 

[006 4] ::x% kk>««(K^>Wii 

3K*51^-<\ 10 3IW 3 0 ltt^-Y*^ 

fi!cffl*ft* 3 0 2(in + I (V — KK 
ffi) . 3 0 3, 3 0 4(iRJ»<0*ft6^-7-fey 
3 0 5tin" I (LDD«J|) t?*>S. 

[0 0 6 5] ft*>. cr-cfittMLftv^s-y— 

[0 0 6 6] 0 3^i-^itii^^i-IB$tLT 

f^^n + 13 0 2<n"i3 0 5 <^7"fey 
(iJI) 3 0 4(E>BB48K*>5»&"C*>So 
[0 0 6 7] ft-yfftfetf n + 13 0 2litt«4: LT«MB 
"t"S^:(tft^-Cf»< "C+»t?fe5o — n"l305 
SWty h^i^3 0 4(i«JM8Sj'arS»*W{ifi 1 5fc 

j<9 *6(^a«jftj*sds^s-c*>So 

[0 0 6 8] *Htt«*>*J*tM;J\ ^^r*/u«fiR«*3 
0 l*»e>n + ffitt3 0 2iC^^^-C(Cl^J¥c0^ft5Xo 
£^)t7t7M«3 0 3, 3 0 4WLDDi«3 0 5 
dSff«E-*-5o ft*5. 3 0 3(l-^^^^t>-^(cJ; V)Mi&£ . 

[0 0 6 9] 3 0 4tt i ^COJ^Jl^tiltS^i"^^ 

Of-^o S^-^-fe^ hffl«3 0 4<^JSS«il00 — 300 nm 
^ 150— 200nm ) <^j6H"Cft3e-rixtf 

»ft^-7-fey h«b**aibftv^ 
[0 0 7 0] r(0«W7-fey h + LDD^5>45*5S 
^^^P^#^tlHRD (High Resistance Drain ) 
irt^o:, a«<OLDD*iei:(ilE:SiJLT%x.rv^o * 

h + LDD(03aiiSt?ifi)tSn5r irtcft^ 0 
[0 0 7 1 ] ZCD&f^ LDD^3 0 3iiLDDi^ 
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£ o - ^ y i/lc <t o t M $ ixfc L D Dffi«Tli^ 

^ - ~ > j: 3 «tt/< naa t * s c t « 

[0 0 7 2] 4*5, ^^^ir y h««3 0 3<D5£ 

(xi ) ii/^-^>^aoTW^ns/:^ ^ 

U^L^dSfo, ^«l:f$mj/Hi*3 0 4i:L 
DD««3 0 5 t*s#fti-5^T*S82&(cJ:5»»tt«ft 

[0 0 7 3] 4*5, (Xi ) It 

^**/HS (Li ) £^**/u^y^v^ffi«<z>*£ 
(Ci ) */fll^T (Ci -Li ) /2t^^6o &o 

Xoxmmv)*?^ y h& (xi ) ^tsiH^ 
ffi-c*>5o ^IllteW^Wfilc-cii^-^^y hS (x"i ) ti 

0.3-3/im (ft*Wl:iil-2/im) ttS-i^ 

[0 0 7 41 4*3, l§) 2 (D) K^1-«41*liSoa?** 
#iT F Tli," tt*©**»t*K«:«ttl (ft*** 

«■)" i: LT*ijfflUfcTFT"CliHS.-C#ftv\ 4if4 

[0 0 7 5] y-^/K^>l@i^ M^ir^t 

sua tt l£ o -c I* if y ^ -f tm-r €x* 

[0 0 7 6] *««W"ClifSttJi t Lt8* 

[0 0 7 7] £fc, *jHB«<0«^*^a!TFTIi, H 

[0 0 7 8] Z<Dtzib. #Htt«<D«fc«56l4KWE*r 
B«r«fi8"*" -5 T F T i:Mt^5 0 

[0079] ^mmm^mnm^^tcm^ 

12 (D) (c^Lfc«jS<Z>a!^^^a!TFTSr#6<0(c 



(8) 1 - 1 0 3 0 6 8 
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[008 0] £x±<dw^ *mMM<Dffimc£}%\'£mm 

S^hAW hS!TFTSrf^»i-Swi:dSprfiBT?fc5o 
[0 08 1 ] 4*5, *Stl6«>J<Pf^»XS(ct6o-Cff»L 
t^bA^hiTFT (Nft^lTFT) CD^r fc* 
•Jf^f l430-250cm 2 /Vs ( tt^lft (Cf* 10-1 50cm 2 / Vs 
. ) , L#V^««lEtt0 — 3 VSrjia,L 5 5o 
70 [0 0 8 2] (?yfe#J 2 ) * l!16«t?14*JR*W<0** 

f^»XS«K*»(Ctt*l(£«l 1 Ktt;Ltf fi^TN 

[0 0 8 3] £ir, *j6«iwf^«xst-«oria5 
(a) <z>:Ras:»5 D r ^T'^Ji tuncs^i, y 

-^tS5 0 1," Ki»f y^!5 0 2 5r»fiJti-fclRl;i^ 
5 0 w<OB** C 2 fi^ h fc*<* 2 - 9 ji 

[0 0 8 4] wO*fflt?Siai«l K^Lfc«K? L *JM' 
^^^xe£tTV\ " ««K*»J4S 5 (B) <D 

*0^ir*^*ttL2 (=C 2 ) 

(Y 2 ) Mi^E^tSh (E-L 2 ) / 

30 [0 0 8 5] H5 (C) (4 KW >««Wtt*IS-Cfc5 
TFTlbf£P*0>3r* y 714, ft^^MS«50 
3 (»S50nm) , ^^t-^y/"fi*5 0 4 (* 
$160 nm) , LDDf«5 0 5 (J?£50nm) ^iiotn 
+ 15 0 6 (*$40nm) , K^VtfiS 0 2^tBI 

[0 0 8 6] 4*5, r -7^^^-7^fi 
%5 0 4 (C fcy>f hS^v^co^^^^tt^^, L 
DDffi«5 0 5^i£<5< «co*LT«iK4ll*50*X?, 

M^H4<4^ (fJ^-feyH ®*£ 

[0 0 8 7] r.(O«l^*^lfi0ywfl|iST-ttHRD«jfi 
^— /<-7 7 ^IC i 5 if L D D + 1 7t 

7 y <t 5 jtKWft LDD + i6*S^Ftt*«c J: S 
LDDO^t>45LDD*lit)i: H5 B 
[0 0 8 8] *3llfe«05«fi8l-*5V^rt>, ^<-7y 
5^? ^f«5 0 4, LDDSK5 0 5 t^tl^:tl(DmmX*M 



1 
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^-7^««^ftS (Y 2 ) 

w 5*- 7 -fey K2&rJ c iS»ft ; F«*(-«J:SLDDIi-to«ft 
[0 0 8 9] tt*3, *H3ft«<0«ft«5fili^7-fe v htfL 

-r -5 t f t i c » a -c*> £ o 

[0 0 9 0] ^^^^J^^itT'fi^^^lC £ o 70 

[0091] [ 3 ] *nmmx~n*mmw(omj& 

[0 0 9 2] £i\ Hft«iJ 1 <0ffjKxa«C«oTH 6 ^ 

(A) co«lB«:»6o ::t'IMii:^^^ v 

-7ti6 o i , >m@6 o 2 zmtfa-t 

■-5. rwi** c 3 h««M*— »3-£5*:«>, l 

-10 Aim (ffe:*ft(^l4 3 — 5Mm) £*3o 

[0 0 9 3] 1 Kl^LfcfiiM^ir^M' 

xo/fy^il^, tfcf$^l£l£il3£!£]6 (B) (7) 

. -t(0^ + J*/^*liL 3 (=C 3 ) 

[oo94] 16 (O la ^««ofcfcig-?a>5 

TFT»*l*©*t!)7tt, fir^M«6 0 
3 (fSlOOnn) , K$t7t s/ h««6 0 4 (J?£l5 
0 nm) , LDDi«6 0 5 (J?£l00nm) ^Iotn + 
16 0 6 (ff£50nm) , KM V««6 0 2^i:iiJlt 
£ 0 fip*», *|H£«^«ifiT(iHRDlllit35 s J¥S^"> f -fe 
y H-LDD<^2©*ifi'C«^StL5 0 
[0 0 9 5] *mMffl<DMf&^&\<"Xi>. »£*-:7-fey 
F^«6 04, LDDW6 0 S^n^nwIfft^J 

[0 0 9 6] CHJS^J 4 ] *Hl£«-eii*fM6 W^«J« 

T<o^Kxs(*s*Wi-tt*ifiW i (wtse^tf &v^-c\ 
[0097] nffi#J i wff»xa(cttoria 7 
-7ti7 0i, kw>-««7 0 2^Mt§iicy 
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[0 0 9 8] fc*3, *H16ffil"Cli^^*/U3iy^^^« 
jj7 0 0^$$rC 4 ±-TZ>o C4 141^-10 

M m {{Xm#)lZte3~- 6 * m) WiiX'IimSo 

[0 0 9 9] ^O^T'^ik^J 1 (C^L7t^(C^^^/U 

3Ly^>^xs«rfTt\ m$m*mvztm7 cb) <e> 

4 ) "C**ttS. 

[oioo] rrr% x 4 ti^^^ ^-^ir y MIMK7 o 

4<0ftS.-?fc5o X 4 <o»fl[f6iaicoi/^-ci*ll*ffill * 

[0 1 0 1 ] #j!l£«li. 3l*S#J 1 "CIMlLfcHRD* 
5Si:IIJ6Wl2T*IftWbfcHRD«jS (S^liLDD* 

#j i Rximmm 2 ■c-Ki-tt^ L/co-cr r -cottwi** 

[0 10 2] **ft«o«*«5SS:Sffli-54B'&, »K 
[0 10 3] KMV^if^^^Sa 

fc«Ji«st*»^#^^HRD*5fid s a*Lv\ a?*-, y 

«2(C^Ufc«*«Stfi!c»^^^HRD (StttLD 

d) «a*siiLrv^So 

[0104] ft*3, #isj6«k:13^x\ y-VKW 
h r vm^tcn l DD«5fi*:3iifi#^as:3iR lt y 

[0105] (Slfi« 5 ] #H»«-CI±**M 1 - 4 iC 
/TLfci^h^ MTFT^ffl^tCMOSlH] 
(^^<-^Ie1SS) *r«j«-r6»'&0«»J^ov^Tia8 
^^V^Tt^0^-r-5o **3h CMO SlH]S§ii(^— sts±t- 
M^tNf^^/HTFT (NTFT^i&IEt^) 
tPf+*;uSTFT (PTFT tBSIEi-S) 4: 

[0 10 6] H8*iSt*«4^^Lfc*fiRS:*iJffiLfcC 
MOSIe]KT^ , 9, 80niPTFT^y-^m 8 
0 2(iNTFT<oy — 8 0 3 liN/P^iitf) K 

[0 10 7] NTFTliUffi^J 1 T^^Lfcf^S 

Ill:<totn + I8 0 4, 8 0 5, n" 18 0 6, 8 
0 7^Jf^^nr^5 o — PTFT^CIip ++ | 
8 0 8, 8 0 9, p"i810, 8 1 l^M^HTV^ 
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[0 10 8] 4*5, Rl— S«±icCMOSIaISSSr^fi!i- 

mmi<Dx.m^^xm2 (b) co«uB«r»s. 

[0 10 9] r<o«!»-eiiNS/PfflBB«ft< l 5Rd» 
fe5StfHfc7C*3ft s ^ffi(-»*D*ix-Cl^SdS, P T F T£ 
^a*i-S»-&^HNT FT h^*^ 

[0 110] *mmMX*l*7$v>$:Mlz.tZ>&, :o 
«\ tfn^iiy ^oS^O'>4< £^3f^-b (ttStift 
iCti 3X10 19 — 1 X 10 22 atoms/cm 3 „ L < f* 3X10 

20 - 3 X10 21 atoms/cm 3 ) LT*«tt«r'Kl5£* 
4(t*U*4£4l\» n+MRXfin- JW±X^^^ 

m<mvrz>zk&m^x&z> 0 

[0111] «oT\ 2Kn VOK^^iSJtSSdft^o 7 
T^'M*H9<D«l£fc£o 0 9K*51^-C\ 9 0 0li^i 
frji. 9 0 1 li^ p yttBU^ y 7 7 

;K 9 o 2n^u^mi)^<D^t2^(D^my^yr^ 

;K 9 0 3l3p ++ Jl, 9 0 4fip~Jf, 9 0 5i2iJf-C 

[0 112] 1^ P ++ J19 0 3<7W£(il0~l50 nra 
(«*W(-ti50~100 nra) £ U P"f9 0 4<^J»$tt 
30—300 nra 100—200 nm) t~f& 0 tltd 

U PTFTIi5c**ftl-»^©t?p' !SrLDDS« 

9 0 4<^J?(-o^TB&Lfc?)li, ^>&A?£^tf> 

[0 113] *SttMt*ttNTFTiPTF 
T CO Jf *> P> *> y — *««Mia4H!fc0« 2 lO^L/cM^tf) 

[0 114] ISit^b^SluPTFT 
t7tyh«8i:*L-C^So NTFTOy-^ 

[0 115] X i £Xj , Y i t Yj <D&£n 

[0 116] £fc, r^£l4«i£T^*CMO Slslggtf)* 
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i§ Ki/^f >i/j:5ffl«Oii»ffi*tt*:iS<-*" 

[0 117] 4*5, H££#J 1 - 4 \^7jkLtzffif&(DT F T 
*fflv^CMOSlHlBO««S:H8(C^L/t:dS, rix£A 

k<d±x h fjmx-tb z> z t i*e 5 * x 1 4 

T 9»0 fcSOT, CMOS[E]S§T*ti9 2 =8 1 i§ 9 

[oi i s] -£tz. *^mm\z^Ltzm\z*m¥£WteP 

TFTl:()f|i(:Mt5:i^T^ 6 D -to*^ ^ 
if0J(7)^h^W F^TFT (PTFT) CO^e^yx 
>ft*30— I50cm 2 /Vs (^^^tCt±10-100cm 2 /Vs ) , U 

# t MMtffiti:- 1 3 V £rHm LHo 

[0 119] [HJ6M6) #3t*«-Cli, 

Lfc»^0flfcoV*Tfft9ii-5o G.e SrftJffli"S»^ 

[0120] GeliSi (is » = >) tmCl 4^1 
-TS5c*"CfoSfc«>. S i ^^)TO^t(-IV\ Ge 
i t (Dit^tfo (Si x Cea- X X^ZtlZo fcfcL0< 

x<i) (i*«isw^**#»iLrfSffli-srifc 

[0121] ^(Dtzfr. **j»«<D«(wG e SrfflV^* 

[0122] ^oT, y y V^xe^DjftAEkSS:* 
*^Ip]±-**So Si x Gei- X J^$rfflV^fcTFT^ii^V^ 

*3it5G e <D^mtmtyx&n&mftm&<ofa±hM 
[0123] 4*5, *mi&m<DMf&temmm 1 - 5 

[0 12 4] [3H(S«7] *Hft«"C*i : *K36W^T 
[0 12 5] lf^ME^Wt6f:*tCl 3& (ft 

(ft^^tciiy>, at*, r^^^t^) frbm&tifzyc 

[0126] *«aSW(C#LT^ir*/u V—7i:ftoZ 
50 ili^ra-Cfc?). £JLT(-^"*"2iif9W*'fe3ftS1SB*-Cfi 
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[0 12 7] *i\ * B e B S^^^^-r5B#^(C^5V^ 

*£\ xa**±<#^ifcKa s *v^ s * niwpi 

Oi^TFTtC«-LTlHl»SdSSSJ[lDSixS^*, P5*T» 
[0 12 8] H2 (D) T'ttSLfc«4ft^ 

So 

[0 12 9] jSAP*ffi(i-f ^->aAi5fes ^t^K-lf> 

[0 13 0] #*3. -f ^-^aA&^SrffiV^a'&^li, 
[0 13 1] ^tt*£SS»Lfc«tf:U- if— 7 = 

[0 13 2] *nifc«£n*-*-s»g\ ^**^Mf&m 

#MMt 1X10 15 — 5xiO l8 atoms/cm 3 (f^WKJi IX 
10 15 - 5Xl0 17 atoms/cm 3 ) L# ^ffi«E£*J 

[0 13 3] -tLT, *Htt«&#«35Wtf>TFTKH 
*Lfc»'&, Nf + */HTFT«)l#lr^tEi: 0.5 
—2.5 V(DtEH(^J|R*5r ti5-C#5o P^-T* 

[0134] tt*5, *H*«^»d£tt*J6« 1 - 6 ct>^ 
5WCMOS|HlK(-iiffli-5»'&, NITFT^PIT 

ft t TjRj&D«a^«»rs^M»^aa*»fts few 

[0 13 5] [jll£«8) 11 2 (D) l^LfcHfigT' 

[o i 3 6] mi o (a) ci^mfigte. m*W}\z&m 

2 (D) irflstTV^StfS, y— ^m^l lR^KWVt 

i^-tr («««-*iy-^/ kk^««) «fc 

W l 2 is»j«*ixTv^s 0 
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[0 13 7] 1 3^$ft5ffl*l** 

-300 M m (ft^ft I- 1*10-200 ji m) X*1bZ> 0 
[0138] tfPSli irHBfe L-&t?-fr"C*ltJ6« 

co^m^ta^-r^o *isis«"?ttia 1 o (b) tc^-re* 

Icy-^tSl lRVKW^ail 2«r»jjtt5« - 
-"CI 5lifttt¥*fls»-C*>9, W»l 6/55^t5o 
[0 13 9] wCQ^^T^^^/u^^^>^X^$rfT9 
JO t. y — >mMl 2**^X0 bt£ 

[0 14 0] lOilCLtilO (A) <£>«fc«ita s # 

[0141] C 05 <a^ffi»l 3«r««i"S 
(1) ^^^/Uaiy^v^xa^SBttS^y^^^^ 

^ (2) *xa-C«»K^*ratt»BIS:»fiRi-5lR«c, A 
:t£¥^{£Jf eoaSSte J: £ # u- y it* fi 6« 
[0142] x y fy^ = ^ ^ Lttt, ^jtiiatc*5 

[0143] **5, **ft««co«fig(i*J6« 1 — 7 OV> 

[0144] 9 ] ^mmmxnmmm 5 ^ u 
/:cmo s ass (-r i//<—?\b\&) <D^\$&m$L<Dm^o 

30 [0 14 5]gll l (A) \Z.^-t<D\%, i8(OTt/ct) 
<Otra- lilOCMO S[EJSST*fo5o IhISS^ 
^Jc(i^ Ml^2 0, NfiTFT©***«2 1, P^ 
TFTt0^f2 2, N^TFTOy^tl2 3, 
PiTFTOy-7i;i24, *IKK^«S2 5^ 

[0 14 61 4*5, #*^»a, b, c, d tt-ttb-^tb 
Ull (C) (^Lfc-f ^IsIKOflS^aSa . b, 

[0147] ^(C, [Ull (B) (C^-T^fi. NlTF 
40 TiPlTFTitKi/>fyi«t45*»Mi:*i 

<bLfc»-&o«y-efc5o #»-s-iiHi 1 (a) -eifcggL 

[0 14 8] Ull (B) (OKfliTFT^tm 
JittPN»-&^»rici-S3&SBaHi:tt*?>*v\ 

[0149] ciijtw 1 0 ) ^nmmx*^ mmm 1 - 

5 fiO«j«<Z>T F Tlt/CMO SI3BSr^Jl!i-Siaa«C*5 
^<7}#J£^-f 0 
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[0 15 0] y>"^T=-—^b LTIiRT A (Rapid Th 
ermal Anneal) (C <fc Z^MMfrft 5>*lt^5 8 wixtt* 
^7y^f>©»3tS«»t5w tic J; t> gP#IH (»& 

[0152] 4*5, *nnMnmtiLbm<Dnmm<omist 
[oi53] [swfifti i i ] #n»«-ci*3!ifeey i ^ 

[0 15 4] Uttftl 1 "CMS 1 5Sl^?>»tfix^5c*o^ 
[0 15 5] *<Z>»-g\ *"fEll (E) (Cl^i-ttffiSrW 

mr ft b fcswtffcii^u xo^is#ffii-5o 

[0 15 6] ^LT, -tO*IB"C»Dffttei3S*:tfV^. Itttt 

ron*-etty >o*.fi: y 9 1> y > 

^^a*(4*<v y ^+ y fci***^*^*^ 
[oi5 7] 4*3, ^mmm<omAbi&(omMm<omaL 

[0 15 8] [|Mfi«l 2) LT»&tt<Z>i«V^ 

KSIS-^^y nV'MESrffl^-CV^*^ n + arm;f& 

$jt*&£ 0 ^fon^v y>-7zM\^ x z>&&7tm(Dy y ? 

[0159] ^fc, Z<D&mbni&Wl 1 (C^Lfct£4 

[0160] [ni6«i3) ^His^jr-ji, mmmix- 

>T (^i2iEib[USS) tl*^ h y ?*\E\&b%: 
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[0161] *H*«iJ-Ctt K7-f'«— Isl&i: LtttS* 
«dtt?fcSCMOSlHlB (Hll (B) fC^Lfc^ 

*Ett, ^^yialSS. yttlElHlKttif^fS-g-^aaiHl 

TfcSo ^r<7?»-&-t-t>CMOSIsIBA s B*lHlKt LTffi 
70 [0162] Si*"^ b y 9 *m%tib LTtt^^ 

[oi63] n*£#J i of^jaxas:*ijffl una 2 
(a) ic^-rxa (SK^yj/^^^is) 

^*ITt5 0 :^MHi2 (A) ic^-r e 

[0 1 6 4] Hll 2 (A) iw*5^T, 3 O&tfy^g; 
«, 3 HiTifeBi, 3 2(iCMOS[HlSS^^6PTF , T 
hli, 3 3liNTFT(7)Wb^it'fc5o * 
<?0 it, 3 4, 3 5(ii®*TFT(Oy>r b*«^C*>9, 
$tt4t^»5>"Ci^ttS(i»«*nTV^s 0 4*5, 
ffil-Ctiy-Y LT^^^^ (Ta) £ £ft 

^>-^/U (TaN) ^?)45aiKS:fflV^. »&(-<fc 
otli^ Fti»Ta 2 05 -C^ttSBEiRft; 

[0 16 5] ^fc, -t^±tCttSI-fbS*Bl3 6, m\A 

^ f^t^b^ti, -toa, y ^s&anxaa s ff*>*trn 

+ g38, n' 139, il40^M^tl6 o 

[0166] RTAtoiicisy^^y >^xa 

ttx-tf^y^) ^y v*-&tf««fc*tLT^y* y > 

[0 16 7] ft id, "CMOS0B«)PTFTi45«« 

^ SJSiOLfcy >SS^ 3 ^W^g^^D y^^D It, 
P ++ J!4 1 , P" JI4 2 5 o (Hll 2 (B) ) 

[0 168] ftlc, ix— nf— T^— /uXS.Srfft\ >r^" 

**PLfe^«» (yv^t^^n^) 0^ti{bt>fTt?n 

5 0 (in 1 2 (C) ) 

[0 16 9] 4*5, Z.<D if— r-— /uxaoBtlic, 

RTA^sia 5JU£7K^{t;^tTor*5< t u-if-r^ 

5^ [0 17 0] fcK, gfett^I^x^fy^LTl 



1 
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«*»*l4 3, 4 4 §rMt6, 4*5, w(OB*. 
[0171] 4*5, ffiJC^U— if— r^-/uxai*tt* 

[0 17 2] ^It, «tt«:*t6»««:»*Lt/< 

^ — ^>^^tTV\ CMOS0^(7)y-^W4 5 (N 
TFT) , 46 (PTFT) , K t"fVfl;S4 7 S: 

•KiPp-Sr**-"*"*,, (Hll 3 (A) ) 

[0173] 113 (A) <Dftm&&t>tltZ$>. 
;ux ^ f y ^11 $r ft o T f -Y ^ 5 1 — 54 

FTt KL^f ^{liJ^^-lci-^^^^-^-ir y h^^^^tt 
[0 17 4] liSSTFTIiig 1 3 (B) 

tcv—^m^4 s&o* ki^-t >mm4 9 tmm-rzmc 

[0 17 5] I*T F Ttty- V yffl<3d s S* 

if#^^m^^i-A^#t?6^r% TFT^cotffi 

[0lV6] 4*5, *IHi6«*J(i*t»^LV^^St)tt5 

[0177] Mitmtmimmx*tez>mMm5 5£ 

200 nmtDffSlc^SfcLT. *<0±KW«tt«JIBM'T?ft S 
IMM5 6^«t5o W«tt«flBBt5 6 t LTi* 

* y >r $ K, 3*? y r $ k, ^y^UTU + , r ^ y a- 

[oi7 8] mmmmms ei^u-c^^ h 
^-/uwsir, 29lz*WR 1 to) 

fTo"C[II 1 3 (C) l:/7t*47^f-f^M)^^S 
[0 17 9] «fi, ^&<01z/i'»^XS«:*iJJfi LT#ft 

[0180] 4*5, * iHfcWiw^ L^r ^ ^ >r ^ h y 
fo6 e -t0>xa*£rFi-**-i% 
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(1) y-r hma^*--:^ 

(2) 7KnV**D««^^— 

(3) V;/ 

(4) y>r h=*>^ hs<f—~>? 

(5) y-^/K^^M^--^^ 

(6) I TO=3>^^ h^^— — >^ 

(7) I TO/^-^^ 

[0181] £JLh<0«l::. M^MV^^^tt'T^ 

v y **s«£fls«-r*w£j&*^* sfc*, * 

5 (c^ L/c^J5)cOT F T Srffl^T g * iCEKKH-i-S r 

[0182] 4*5. #SIJ6«fc^LfcM*^ h y 
K<o— SB^r-bS^a^iHSriai 4 (A) ic^-To 4 
*5, 81 4 (A) T*liS*ft«c:*3llfiflll-Cfflv^^flF#S: 
ttltfcS. ^oTMil^^t^^^t 

[0 1 8 3] Ell 4 (A) tc^-TIH^A-A* -CWWrl 
^ fcfgrffiH^lEI 1 4 (B) T'fo^o HU 3 (C) fttlS^ 

l/^^/:^, hi 4 (b) iz^-tmiztfj bmmtw- 

[oi84] r (Dmmmm 5 8 t* k u>r vmn 5 0 £ m 
*-r*«* (£Mr*m*titcmm leaser*!*** 

(Cs) ^Mt5 D r<Dfl*. «ftSft<DR«my-< 
h*fe»JB3& s &5o 4*5, «8b**o«3Stt***«I^IS 

[oi85] (HJfc^J 1 4 ] #sis«-eti. »*« 1 3 
[0 18 6] ^Hi£^J<^#m(i. ftfeat7c*Sr*iJffi 

1 3 irfWj^(^tT9o 

[0 18 7] tit, *|UIS«!lO«F«li^.-ir-*/^fiS;* 
i-5 4i:^lt^ixSo 

[0 18 8] ro^i^Ei 1 SO^^TU— If— T^— 
(/^ofc^F^fi^l^^teSfe (Out Diffusion ) £:#P;i£> r <t 

[0 18 9] 4*5, *ll*WttBlffi*-^*tL^*iS*-ffi 
t<44vs HSS#li. **«i-4-CR«l 
Thtntn^T F T«5S^*BfS:^U'C*a4«jSSr 
5^ 3i«LTlHl88lfl:H-4rtf^tffiv\ ***««ite<?5 
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So 

[oi9o] immm 1 5] i 3 

^(^^J^^-To *3Hft«^»-&. fcSJMfcXgai*^:*- 

[0191] ^Lt, ikizj*^ K-tfv^fetcJ: 9tf 
n >SrS*D IT PTFTi ft £¥«#Ji±lc p +4 7f 4 
l x p"i4 2S:*rictSo ft*>\ 3 8, 3 9liWf 70 
ttn + «t''n~ /fTfcSo ' 

[0 19 2] r£7)^it'RTA(a5T^-/H§^ 
5„ *Hlifi«l"CfiRTAlc £5T-— yu^tc ioTSS 

1toT^5 b (0 16 (A) ) 

[0 19 3] ftl-, if— /uXSSrfTW ^Ffcfc 
ft^^nxS^fiKYbLfc^flsii^SSS-fk^-ii:. 

^frJi^ris'^^^L-catt^frJB^OXLT^fe 

[0 19 4] «OX^J*3l*S#J 1 3tC^^t^^V\ ft 

FT«^*^*fe^LTftigft*iSS:»RUriHlBR 

[0195] 1 6 ] *jiii£«ttsia«i i3-i 

5 ttt»ftS«ric«:fflv^-cr^'r-f ^ h y **K««r 50 

[0 19 6] *1\ |8lS«l<OXa*C«oT?Kfi8L^:ft 

n + !38, n'139, il4 0eMtS 8 -31 
TI17 (A) fe. PTFT^ftS 

««fc»L"C2Kn>'0»J!niXSSrfi l vv p ++ 14 1» p 
" 14 2Sr»fiRi-«o (01 7 (B) ) 
[0 19 7] #1^ RTACi:67--/^tTV\ frfc^ 

y-jx^ y >^ r a*^#?>*T'S*i(cfe5o . (mi 7 

(C) ) 

[0 19 8] l5ltHl7 (C) cottffi^s»?>tLfc 

<b, if— /uxssrfTtv ^nmmm^&ix 

**K{kLfc*WfrJl^ttatt«r»»i"S 0 ft*5, Ull 
7 (B) (OTtRTAiCtayy ^ y y^XS^*»* 
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[0 19 9] ft*3, w C0U~if— &Z>Wt&& 

[0 2 0 0] 3i:Sitffiv^ ft 

ftt\ H16#(i. Hi£#Ji 

W-S: i fTX.(ifiv\ &mM&\&{fo<o±X(DmMmiz. 
[0201] [Hffiffil 17) *mfe«-ettHlt« i3i; 

^LfcffS*xe«:a*i it, EWSiiMt*^!!*^ 

h y ^^!Hl!«oe5B^®l*^±ffiH*:ia 1 8 (A) 

[0 2 0 2] ft*3, Ultfcll 3"CttWUfc»»i:IS]i:i: 
C^>lilSJ— ^W*«:f+Ur*L, S¥»ftifcWfi*llM- 
5o 014 (A) SrB-B f T«J*rLfc»rffiigS: 

0 18 (B) lz.7jk-t 0 

[0 2 0 3] HSfiffill 3 ir*ft6^(i«*iBj»5 

«1 3(c^Ufe«ftaiflSi:iSot, ^P^^ig<i"6 
i>^5S*3& s ftv^at>, M*««6 l^SmiJti^ti* 

[0 2 0 4] ^fc, KW>t«6 0 

S:fclij*rt±ffi(-J!£«f, ^teftlKDJ£vMBffl"C**IEi» 

5 9iiit5«iuEit2>. r. t-ew*rtro 

[0 2 0 5] £/c, ®*««6 1 liR«tt*«t?*>5. 
fi*^3fi«&a»S**3gllf-fiJffii-SftbH*««* 

fflv^5ft^^ffi(cii!fliatoittSLSi»*fc*+ft^b't: 

[0 2 0 6] ft*5, **lfi«ttBIBtc^Sixfc«jg(cRR 
3£*Jx5wi:ttftv^ jllfiffll 1 - 4 "CttW L 

it^ti^tKOTF TfltiS<z>ftBfSr*^Ut*iSft«jfiSr 

So 

[0 2 0 7] CUffiM 1 8 ] #HJ£#J-Cl;fc, 1 3 

[0 2 0 8 ] £i\ ^Jg^J 1 3 (Ditg&Lmcftio XMIR 

«»K5 6<Dmi&*x*$:fto 0 *nmmx&mm&mm 

5 6 i: Lt«3tffi«:*r+5T^y7H«HBS:«l^So 

fy^ltM6 5, 6 6*Mt5. (0 19 

: (A) ) 
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[0 2 0 9] Hi 9 (A) (Dftm&ntzb. M&ttMB 

5. 6 6 Sr»fi8Lfc**^«rSWWlw«3tUT, 

[0211] r 5 LTHfefflJIB^fe**:^ b y 
**6 7. 6 8S:»fiJcLfcb'. ^IdlTOfT'M^n 

6 9^^^y^t5, 

[0 2i2]^±ro«i:irai9 (b) K^i-«fc* 

^/vja^XSSrfirx.tf, «**^K«Srf^§*i-5r ids 

Eim t <z> W & J»dc L ft £ ^ 5 #J J&* s *> &° 

[0 2 13] ft*3, *H««ttH®^^Snfc«5gt-H 
SStt^r t(iftv\ HlE#tt, I»J1-4t™l 

So 

[0214] cuffi^ji 9) ' *mMmxnnnmi s t 
[.0 2i5] @2 ot^^-t, 5 enmm&mmmfrb 

^ hy^^Sfctt^y^^ h y ^ El*'* 

[0 2 16] *Hag«^3/7y^"^ h y ^*f4W 

m^T-feSfc^, ^7^-7 hy LTCDSWfiW 

y**-T?*>*. 7 2t^*n5/^->liCMO 

[0217] 7 

S®K<Dy-;*««£««L-C*50, gtieiittl 
mt^^y^^ h y LtwSffitttLT^S. 

7 4t^^W- h y ^^[eissi- 
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ISM ^tt -5 h y ^^•Cfc'J), S*WtiE*|-*» 

[0 2 18] Lt> -fyyt-vYVt* 

h y **£jHMaSiEiHD 7 1-7 4tD±fC|i^:U! 

&tcte^Ht><Dmmmxm&£tiz>o z<Dmmtb»m-7 

[0 2 19] :HTlf«lfi7 5?rML/cb, = 
70 h*-;u«:MlT I TOT^5IMi7 6$: 

h y ^ * 7 4 1 mmm.m 7 6t (ornxmrnrnm 7 7 tm 
[0220] r. xmM-* v v t^m&^zf? v 

y ^^C0lE«9»J«rH2 1 l-^-To 021ttHl4 '(A) 
K^£Jx5«aSfci#LT;/7 2/^ b y 7 8 ^rmta 

j|ft^iJ3g««. 8 onmmw&i 9 ti*© Kw^t 

^ [0 2 2 1 ] 7 r 75'^^h^^7 8 tta*ft«Cgaift-^ 
TFT±*r«V\ 8 l^a^** h«'8 0 

[0 2 2 2 ] ft*>\ *Hlfi«y(iHffif-^*ixfc«5ti-IS 
3t$tt-6r tdft^o Hlfi#tt. ^WJl-4t'^l 

51«LT[H]Ktttf«rfi : x.tfav\ Sfc, ^^JS^JfifdlO 

So 

[0 2 2 3 ] C2?ifc#J 2 0 ] * j«fi«"Ctt, ^SS^J 1 3 

[0224] i22 {ZTjk-rmm^^^xmhmm^M 
(n + ^«*fc^ P ++ ffi*s) r*fc<9, &mm. 

±.X 1 &*)m\*WGkB 1 -8 5^m^(-^LTV>S^ 

[0 2 2 5] r^ftlfitti-S^, ^^r^/u?erit« 

^^^^V^TtT9 ^ i:(^^S 0 *OJi-e«HIBl5'5 iJi 
m*£l*B!5 lt9tilLti8 7-9 1 ^r?^ 

[0 2 2 6] ^^Jg^J^fll^O^tC, 5 ffl 

-5) 8 7-91 £r9PA&tMX5 6 l:J:ot^ hli^ 

^5i#^-rctr*y-^y KM >«s^y-< hma<t 
5^ <z?m<©*^»s*$ k<;i<£«i-s;: tas^li&T&So • 
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[0 2 2 7 ] tt*5, *3t*«W<7>«fiJctt. j!16«ll-4-C 

^ 1 1 t f t i:» ir tilfflt S : i i s Wfc 5 , * 

n<OTFT«ig^ft0fS:*^LT*iiii*aS*a«LT 
[0 2 2 8] (H*£#J 2 1 ) *H*S#JT-|*, *J£« 1 3 

— 2 i Ltzmtfz<DT *V ^ y-^ h y ? 

y>*MJ— (FPC) ) kStfgtlr&ffi+U (EX 
[0 2 2 9] i2 3*J^T, 10 11^7^1 

5tmi o 2. a-fbsasiwi o 4Rxfm<tm<kmmm 

1 0 5 *0>«Jl«3f-C*ja*ft'ao -€rO-b(-(i* 

h 45*§-r s «> <z> ssjkbbiiw "c *> & o 

[0 2 3 0] *3IJ6«<Z>»»tt, £i\ »2<£>l&RJi8 

[0 2 3 1 ] FPC»f+*tSB(-*3V^TIi. 
0I8-CilBtt8i5 6 fc»#WKRfe£U ^rojico I 
TOJ^5 7 2 8 6 tSftbi-6«*«5ft4:i- 

5 0 r I T OK 5 7 tt^/j: < i: t f p c 5ftit»t?JB 
2<DWSMm 8 6 J:tc«ES;h,TV\fUffi< , ^tcio 

[0 2 3 2] r©ITO«5 7|i»|:»*tt?M8 8 

[0 2 3 3] ^LT, F PC*«-(t»SrBI2 3 
iStLfce. S*tt*«J8 8^11>TFPC^8 9 
^EE^-T^o r: 5 3tc^i-»*»iBc«aSSrlia 
t5;tW#5 B w C0«ttS«*ig«:lllfi«l 3-2 

[0 2 3 4] [HSSW2 2] *3£J6M"Cli* jMtf?* 
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[ 0 2 3 5] jzMtf? *&m±\z&W**m»lB\V6 : S:f¥ 
^7^SS^K0^3BI^(-J:5^^— ■=■> 

[0 2 3 6] #H«MOl^ ltt<Z)U^^W::#LT 

[0 2 3 7] HI 2 4 Idfc^-C, A, G, I /<& > 

^ [0 2 3 8] r o«t^, ra— «is^iHiK^aa»(c*« 

XZZtzisb. l tfc^u^^yHc^^iitflHlK^^ — ^3& s 
30 a/is—-?? hiftS|*l±-t"5o 

[0240] /«c*5, «y^.tfH*^ h y ^^lateAssxG 

ttJi. fir*rpl(i5lElco»9jSb«5l£"t?»T"rSo 
*i2^-?*5#tf* M*iPHi4[Hiw*fc?)jSLB*T»T"i- 

[0 2 4 1 ] C<0$l(-> fT*l^at/^J*lPjO*«?igLJII 
-So wOaaiJttSr*iJffli-ittf, A T V (7K/<y^hT 

V) OtR* 1920 X l080iifX i: fciKttiNH*^ >f ^ ^ U' 

[0242] c^is^j 2 3 ] ^mmmxnmmm 1 3 - 
am lcd (Tfrj^-rbv **sim&$twmwL) & 

50 ffi&Ll.tzm&coM^^^Xt&W'tZo ft*3, ^H^0*J^ 
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AMLCDIifMSig&StfH*^ h V ^ *Ih]&£I^-£ 

/c, K»iaj8liCMOS!gi»*S*t L"ClHlK«fiR3&s>a 

[0 2 4 3] r rT**:|lii£0*J^AMLCDCO^M^I^2 
5M?i*i\ HI2 5 (A) IdJo^T, 1 1 OKiT^T-f 
^hy^^lgt^^ *<O±Kfi#IB*03<£>TFT 

h y i i o 2. y— ^iiiiBBiHi 

81103, W MRiJUESblHlSS 1 1 0 4as«J$$*t-tv^ 
5 Q £fc, 110 5li*tlPia*R"C«>So ^ 
[0 2 4 4] *3tJ6fi»J{OAMLCD»ir^^-f ^ h V 
9*WBl 110 1 kttfa&tfc 110 5 tfrffiffi&Mz-X 

iio 5&mvffi:$. mm^tzT^^^y^ h v 

tfclC^LTF PC (7U*y'^/l"7 p yyb • t-^ry 
h) 110 6 SrSJttLTfeSo r^FPCl l 0 6ia 

[0 2 4 5] ^fc, FPC110 6«rR9ftt*2>ffi£rfU 
fflUICfy/1107, 1 1 0 s'asBtflft-tt 

j££n-5o lI8TM4 2<lifr9tt(tbnT^5;^ HUT 

[0 2 4 6] £fc, 025 (B) (0«/«£«K!cfc £ 9 5 
£ G 112 5 (B) n*31^-CH2 5 (A) <!: f^— <D^ft\Z 
^C^?r#lT*)^ ::t'M25 (A) T'ICf 

y^tftfoxi^tz m-^^m & , ^i-si±i:TFTTt) 

ot«J«*tlfcn v?y^lHlBl 1 0 9 (aoTfT^J^r 

[0 2 4 7] r<Z>»£\ n^y^lsIBgl 10 9 felBltllsI 
81 1 0 3, 1 1 0 4 ^I^«(^CMOSIsIBS:a*i: L 
T«#Six, *«»WSr«l«Ufci»^^*a!TFT-efP 

[0 2 4 8] £fc, *JS«W«r*»JfflLfcTFTttAML 
CD0^-f y^i: Lt^lc^, EL Cxu* 

[0 2 4 9] ^iC, ffi^^Ml^TFTT' 
[0 2 5 0] £fc, ^WJ^AMLCD^^Sf^lC 

^l, t$t-<< ^ h y ^^atRjcKttssua; (bm o 

n T FT) £ UW^c 
[0 2 5 1 ] ^?7- y<<fr9 — SrE^T*^ — * 50 
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^^ffoTtS^L, ECB (ajWHWfflBSr) *~ 
K, GH Kft^rifcfiSrlSibU 

[ 0 2 5 2 ] £fc, «fB§B88-15686 #^«(d|E* * tlit 

[0 2 5 3 ] [^WJ2 4] nmM2 3l:*LfeAML 
CD 14, ^fctt^WStf^-f £ LT*!jffi£*L 

5o **3, ^SiiS^Jl-^if Sfl^aSi:!*, AM L C D 
(eft* $ Jx 5««3t^K««r** tfcSfp £ ^itSo 

[0 2 5 4] *W«4«f»8i: Itlt tr^** 

TV, 'vy K^^Vhf^^y^^, * ^try— v'b 

[0 2 5 5] IE! 2 6 (A) l4«ffir«gS"efc 9 , 2 0 

0 1 , *5*W;*jlB 2 0 0 2, ^J&AJjU 2 0 0 3, 
=£82 0 0 4, l*^>fs'f2 0 0 5, Tyft200 

[0 2 5 6] 1^12 6 (B) tetfx^^'C&O, 
2 10 1, 2 10 2, * 2103, ft 

fts*>f yf2104, ^yf!)-2105, 2 1 

o 6T'ifi$.w„ *K«w(i*^««2 1 o 2\^mm 

[0 2 5 7 ] [EI2 6 (C) te^-^f /U^>fc 0 ^ — * 
— tr/U=Vtr^ — ^) T*fo<9, *#2 2 0 K 
2 2 0 2, Stttt 2 2 0 3, s> ^ 2 2 0 4 , * 

,Tgl2 2 0 5T-«fifc£tb*. *«3S^(i**K«2 2 
0 5 

[0 2 5 8] [§126 (D) K-?^^ hf^f^T'^ 

*ff 2 3 0 1 , *^»«2 3 0 2, s<> K« 
2 3 0 3f*«$tl6o *389lf4*^K«2 3 0 2 KM 

[0 2 5 9] 112 6 (E) li!JTiyov?x^^-Tfo 
0 , 2 4 0 1, 2 4 0 2, m^^M 2 4 0 3, 

UytV—J***?}) y9 2 4 0 4 , V^ls??— 240 
5, 2 4 0 6, ^^U-y2 4 0 7T«^tlSo 

p^(4^^^S2 4 0 3 (eig^-rs Zbtf-CZZo 
[0 2 6 0] m26 (F) liypyff^o^x^^- 
X*fo V , 2 5 0 1, 2 5 0 2, a^8(E 250 
3, ^12 5 04, X^U-y2 5 0 5t«^n 

6o *ibwi4*^3s«2 5 o 3 izmm-rzzk&~vz 
[0261] £i±(omz, &mmm<ommttmnte«>x 

[0 2 6 2] [Hftfifll 2 5 ] *HJfi«t?«i, *«3gW<^ 
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a?**#S!T F TS:ffli^T«fiKLfclHlK^«fiKfi»J(coi^ 
Lfc»-&O0»J(;io^TE12 7 S:fflv^rlftW-t"So **3, 

[0 2 6 3] HI 2 7 (A) (iv-^ h Ui^^SB 

2 7 (B) te^0^4ffi[H]&§l!]-C&£o **S£M"?fiSI2 
7 (A) tm27 (B) troffiitBBffdsaiiaStJCLrv^ 
SOT', H27 (A) co|^0^(CioV^r, i&SlOSUTB 
2 7 (B) 0>«#«r#JHi--&o 

[0 2 6 4] HI 2 7 (A) (C^o^r, TFT (a ) ~T 
FT (d) &U<TFT (g) -TFT (j) "CflWcSH 
SlaJBl*^ n ^ K^f >^-^IUSS, TFT (e) , T 
FT (g) Tflfdc^ixSlHlKliW ^Ih1IS-C*>So 
ft*5, TFT (e) li^^yU^-T M^TFT^rfflV^ 

[0 2 6 5] ^t, .120 lliCLKi 
ft) , 1 2 0 2li^CLKi (S$g* n y?m-£r 
B) , 1 2 0 3 (iG N DlEft (^7 ^ K») ,12 0 4 

«=Ki?^$iiSiB*S»±dfeT!B2<^isaJB (Hi 3 (A) 
<Z?4 5-5 0"C^^il5) "C&So 
[0 2 6 6] #J;itf 1 2 0 5 £ ir S IS^Ii T 

FT (a) <Otf<< MStLXiitSo CCO^id, * 

(H!l 2 (A) 603 2 — 3 5-C^£*t£>) 9 , 

l 0 2 6 7 ] #3M6#jtN;J\ TFToy-^«i:rt:^- 
^s^S* (Hl'K ov^-T) £Nttfc«jtft£:U 
Ory'ty (13*, of£^ 

i") &Kt*fc«rict LT^So El 2 7 (B) (d 

^TTFT (a) - (d) hV 
y/^- ^EIK£:0*U::£ S£, J^fcJHl£ov/of /ov/of 

/of /ov/of /ov <t ft So 

[0 2 6 8] EP*>, TFT (a) (b) 
SS«1 3 Tfft^ LfcI*T F T©/^^ h#fi££(5 
Rl £*J* i^ott^fc^ ov/of /ov/of <£>4H (Cft 
9i££nS e TFT (b) t (c) <7?»5>"CfiN 

TFTtPTFTirt* Kl^>WffiSr*ii i ftl'fcCMO 

s«j&£«j*L-rv^sa>"C* siifi«5-ettWLfc*iwov 
/of /of/ovCD*£ft*SS/£ <b ft So 
[0 2 6 9] te(Z3lHlBtS*W(C(il^a|-Cfc<9, TFT 
(e) tt/y/W hiSTfcSWCGNDil 2 0 3 

£ ^gc-r 5 flya* «S(w , ov/of /ov/of coin ft t ft 
[o2 7o]^i«Miaor, W)tf?m&&mt 

irz t ft < iHlI4*tt*iK*fc«*tt^i«v^*ff IeIKSt 
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[0271] mi&M 2 6 ] ^^ife^J-eii. 
iS^ * ^flT F T Srfflv^rflJfiR LfcEK^WiaMKov* 
-CKW-TSo rrr^i^T, s<*y7T\Bl& (BBS R 

it. M2 8 (A) «EJK^^ — VC*>9, I32 8 (B) 
JO H-t03*fl5lHlBBIt?fcSo 

[0 2 7 2] 128 (A) OlsIlS^^ — V(-*3V>X, T 
FT (a' )-(h' ) AS*«3gW«rfiJfflLfcTFT-C 
*>*9, TFT (a* ) , (b* ) MTFT (c* ) , 

(<T ) -c-ttt-t*Jx— o<o^<y 7rlslK*r«j*L-CV^ 

[0 2 7 3] TFT (e- ) . (f ) MTF 

T (g' ) , (h* ) PTFT) (D^TX'^tl^tl— o 

y^Is]8Sfc*fciIi*^> y ^^@S&^M^tfft 

[0 2 7 4] ::tTFT (a' ) RXf (b' ) T*«fiJc 
$n5/<y770S§(-ae LTl^tSo 130 KIT 
FT (a ' ) (^y-^ti (Vdd* , 1 3 0 2liT 
FT (b' ) <DV — *mM (GNDi) , 1 3 0 3I2T 
FT (a' ) WTFT (b* ) W*aKW^ttS 

(mxm^m) .130 4i*&my< hm,m <a*«* 

30 [0 2 7 5] ^t, 1 3 0 5llKl/-{^««flll©»l» 
(n' + Jf) . 1 3 0 6liy-^IMlSSi (n 

+ m) . 1 3 0 7te.mmik£titi 1 a-cfes. ft*5, t 

FT (b* ) c7)^^lKl^0^jt"Cfc V. n + 9 

[0 2 7 6] r^^<'>^TlElSS«^lffi#^$r#S/tA6 

Wnzft*- s<-7 yrf®m (ov) &MtfLZti. KMV 
{RiJtcti^^^^^ir (of) ^fiK^ixrv>So 

[0 2 7 7] ft*5, :wiWTFT (c* ) WTF 

T (d* ) TlllfiESixS^y^rlHlK^v^fcraatx? 

[0 2 7 8] TFT ( e 1 ) RXfT F T ( f * ) 

So ±&<Ds<V7 7®K<0<!f'( hmmi 2 0 4liTFT 
(e 1 ) (Oy^f h««j:ftffL. TFT (a* ) &tfT 
FT (b l ) <D#m KWV'tSl 2 0 3fiTFT 
(f ) coy^ h@il^ftt5o 
5^7 [0 2 7 9] ^fc, 1 2 0 8. 1 2 0 9li7fn^^ 
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9 , 1 2 0 9li*ii KM (ffi*^— 
T*fo5o fcfciU 1 2 08 TFT (e* ) MTFT 
(f * ) 1 2 0 9I*TFT (g* ) WTF 

T (h ( ) \Zttfc-t~Z>o rilbl 2 0 8Wl 2 0 9li 

[0 2 8 0] w^^P, TFT (e* ) ^fctiTFT 
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